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(57)Abstract 

PURPOSE: To enhance the accuracy of photolithography when a 
bonding pad and an optical waveguide are formed on the surface by 
a method wherein the surface of a substrate having a groove is 
covered with a flat boardlike member 

CONSTITUTION: An Si substrate on which an Si02 film 3b has been 'i^ 
formed by a thermal oxidation operation is prepared. It is overlapped 
with the surface of an Si02 film 3a on another Si substrate in which 
V"grooves 2a have been formed, this assembly is heated at about 
800* C and the Si02 films 3a. 3b are bonded firmly. The surface of 
the Si substrate lb is polished by using an abrasive, the Si 
substrate lb is made thin, and the Si substrate lb is etched and 
removed by using KOH. When it is etched, the V-groove holes 2a 
are filled with wax or the like, the wax is then removed, and a 
substrate material 4 is formed. Thereby, when a bonding pad or the 
like is patterned on the substrate la having the grooves, the V- 
grooves are filled, the surface is made flat and a photo-resist can 
be coated uniformly. As a result, the position of the bonding pad or 
the like can be formed with high accuracy. 
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I 

im^m 1 ] Ti&g^ (la) ^^iz^y 7 ^ /-^^m 
^i5bm(Dm (2 a) ^m^-t^mm^nmh. 

ifeSfe^® ± (Crt ^: ffi o T as 0 ^ ti: ^ Xg ^ ^ O it 

tzmmi^izmj^-^n. ntiBE^w-mikm^izji-oxmrn^ti 
m\zmr^^o{zfi&r)^t:,ii:^z:t^wmt'r^m^m 

\z. mlt^mti^Lm'^toitLx^^mmr^^(D$>^mm/^^ 
->*^^fiK*r'5xg^^trii^^ 2-8 <z)ii*rn7&McB2 

Clf^:^lO] Mia&iS^ii!)XS7!^^ $ e gi^ f B ¥ BB 

mtii±<D^^mm/'^^->±{zytm^^^a^y u 

±jc. mtAmtiiLm^t:)'^Lx^m^^^m0^r^i:m 
imj^mi 2) Ht^85»&gs*j^fiK-rsx@3&t@^^<D 
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m7^cC^?i5^^W*4^II^-r^XSS:^OitJj^^ 1 IsElt 

m^mi 3] g^s2^&?s^j^^-r^xg;)«js^^© 

S/«c$^^t;t5^^II^-rsxg$^tJif ^31 1 it^m<D 

, I^SrA^fife-r-SXec!:. ^O±(CGeS:^trS!0, 2^ 
^^^fiK-r^X^i<b, Ce^^trSiO, j^^/t^'-nv 

^-r^umt. -^(D±{zs [Or m^m^-t^:cm^. 
[it^ii 1 5 ] mB^Tmm^f)^s \ mwLX$> o , mrta 

iH J^)55cXg7!^^^::^14x ^ > J: o T V ^ tlUri 

^j^f^-r^nm^-^tsmj^m 1-14 cDi>rti75wciaa 
[liJt^^i 6] mt^Tm^^i^^ii^ ^ ^ y.xm^-^ 

20 imj^mir] ^{z. mt^w-mtxn^^mt^^^^^ 
^mi^^mm-r^xm^^tsm^mi et^m<oytf^^^ 

im^JM 1 8 ] TmmwL (la) mm\z. t^m\z^tE 
:^i^{ztiLxm^^r:iKmm^mL. yty 7 ^ /^^^u^x 
^^m (2a) ^^^^T^mm^axmt. 
m^Tmmmtumu^^^mxm^^tir^i^^^m^^ 
m^m^m^LftTm^m^m±\zm^m^xMo^t> 

30 wifs,^^itvrzmm±\zyt^^^^iiLm^tb'r^^m^ 
sbxmt. 

mm^xm^m:^^x^y^>^xm^'^tymiiimi sga 

40 im^mzi] mm^wiikm^t)mmmmi^x$>o. 
Wl$^i^Lm^isbxm^mmmmw^m'oxm$^m^^\^'^{t 

'D^nut)n^m^m 1 9;s:iib 2 ogs«<z)^*s^«*t 

^T^Tmmi^^mtt^T^^o teas 0 ^t^-tt-sx^^ 
^tj^^^i 9;^ lib 2 6 2a«^<o5tJ^^gi5«o[>s2it:3& 

50 c^*^2 3] m^^mitxmf)^. ^^izm^^mi^ 
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mi^mi'^m^-r^2:m^'^tsm^m2 4t^m(oyti^^ 

^->^m^'t^j:m^'^tsm^mi 9~2 scov^-rn 
f)^ \ztmco%m^m^cDmmyj}[^o 
[m:^m27] m^^m^tbxmf)K ^^\zmt^^m 
mn^<D$>:&mm/^iS^->±\z^m^^^^y y -f^ 

-tnt^ \zi^m(ri%^'^mii(omm-)5m. 
n^si^^2 8fs«^(D^j^^gp*?rcDS$ig^&. 

:^f\'^m\znx.'x:-mznut>n^m^m\ sfamcD^fe 

[|i^^3 2) HtrfE¥^t^^*^7&^^®(C S i O, 
JP^LfeS i 3 1 ia^(D^J^^gPt^CO 

^ii::^^. 30 
[if^:^3 3] mrtB5}z^t*c^M;i>^:tf 

w\%'^T^^w.(Dm^M^ ^^M^mr>xmi)^'^m\zf^^ 

t<Dll®Sr^trif^]g3 4^i!cO^)^-&^fiP«. 
[|f^:^3 7] misST^SIgT)^ ^ 3t :7 7 -Y A' 

4-3 6 t>-rn*McgamcD)tj!^^fflg5$j. 

/^cU'>X^^r^it^^3 4-37 CD^i-rn;!iMCfBm© 

^xffi^wrsit^j^ 3 4-3 7 ©(.^-rndMcia^ so 
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[1^^114 0} ^^\z. mi^-nzfT.w.^mz^m^tx 

Cii*^4 1 ] B^ISTiti!S«;5^^®;^>^6^4 S^flili 
Ac (1 1 1) ^^L. mflBStt®?!)^^® 

:6^6I?^4 5g[i^U;t (11.1) ©^^l^TJ^fiJc^tiTU 
S^*J^3 7fBife(03ti^^fflgl5*J. 

[if5*^ii4 2} H^sep;^^'^:?^^ /\'<J:J|X^-r'5C0tCji 

x^t^-^^k^^-^^m^^z 4.-4 1 (r>\^^^nt^\z%zm,(r> 

gS^^-r^if 3 4 - 3 6 (Dli-rn:i!)Mwia^C05t|g^ 

Htr IB fiK X g M :^ ^4 X ^> 5^ > lif ( C J; o T V 31 <fc ^ 
r^X^-tf$> 0 . 

CSI:^:5I4 5] B^IB&®^d&X^;!)^ ¥m{bXS^*l 

^:7^ yo-feXTfr/ci:^ C (DT?^ ^:^TC03traX^fT7'ct 
'^XigS:^^?^^, ^SBSmxgfl, -^-O^Vpfrild^iX^ 
nfe5}?U '>U n >§^^t"'5Xg«:'&tfM^^4 4 fCfB 

[it^^4 6] ltBB{4Si^i6X5@7j/^ ^JfiibX^^ifel 

¥^<^a^*f ^^^T^xg^^trii^^ 2 {ciBmco^j^ 

[ 0 0 0 1 ] 

\m.m^<r>nm^m\ i^mn^t. ^VT-in 
^^xsn.=f'nEi.(iy^m^%\z^'t^. ^mm'^y^'Th.vz 

^ d'j o Tfe m ^ ^ ^ ^ ^ >^ 7 r n T b T if ^ 51 ft ^ 

%m(r>f^m.^t\^'^u.ui}^x^\z^7L^^^-m:i^^^. 

[ 0 0 0 2] '^mt.. ^it%=f'^^^^mz\^x^^. 

^%m'^h%'7y^n^i^m:K'r-V\zmm\^. X^fs^ 
$ n S 3t 3&«^ (c 7^ * J: "5 fi: S *D it L T it . 

[ 0 0 0 3] ^^{z. i<Lm^t>ii:m<o^ytm^tyty7 
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(t>*Di0^x. Y. zyj\^) (Dm^z. ^ytmT'p^ 

[ 0 0 0 4 ] ^(^{z. ^ytm'f-izmm^mLx^ytikm 
y ^m\z^mLrcm. jfti^^&t^it^ntjiiou^'fniitt^^ lo 

[ 0 0 0 5 J ZiCOtcib. Vt^<D^^mi^h^y 7 J^(D 

mm^z^\^^x\t. ^ytm^^ytm^mmi^izyty 7 -i 
t<Dm^mjt<oizmit. H^mmm^z!$!:^wfjim^.^ik<om 
mizj:^^^nm<Dmm. f^mu^^^$Ammi^m<Dmm 

mm(Dmm. ^mo^yt^mmizv^m:^^^}^^}^^ c t\z^^ 

^ ^ 3t 7 r A* 8^ b SB S /^t SS /j: o T I ^ 

[ 0 0 0 6 ) ^etc, -Kyt^mm:^^nfjit>nxh. % 
t^m'=f' ^yty 7 ^ n^mmm^^^m'^u-^mmxm^ 20 
t^mz. mm^^m^isbvx^^^m'^it^m\zmi)mA. 

[ 0 0 0 7 ] c(Drzisb. vt^o^m^^m^mi^-^^ t. % 
[ 0 0 0 8 ] '^m(D^o\Z. ^'Mmi^T.'rix^mmmm 

[ 0 0 0 9 ] ljo^l. ^!i\xm^(o^mmmzmm 
^(oM^^^mmi^ys'ri.^mxi.x^<iti^\z{x. c(o 
nkmn^miDmrn^m^-r^ tfi^^isi^iztt-oxi-^^. 

^(D^oumm^m^-r^^mtvx. ^ytm^^^m 
^^mT t%y 7 ^ n^^iW^mxmmT ^^mii^^ib ^ 

[0010] 

v^^cD^m ^y 7 ^ h^m^t)^±mf)^mi^'^n^m 
^±\zytmm.^m(D^^^^^m^\^tzK> . ^-s^mi^ 4o 

^>(>^T^z.t:x. mm(o%mt^m^^mfim^^ 

[0 0 11] iyfi^i.. mi)m^'^i\tzm^(onm\zit^ 
sea {ftii^\t^mt^n) ^m^-r^^^. mj^^m(r> 
Jinx. mwi^m\z^i^-^nrz^^^^u^m^t^m<o 

[0 0 12] m7L\t. mi)^^^^nrzm^(D^m\z^v 

t^h. if^^'f^ >^nv y^(r>^m.^-0i^m.\zm^t^ 50 
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z.iii^x^'^. ^\z%^m^=5-v':f<Ditn^if^m^(j^{tLm 

[0 0 13] Jl^TlC. :7 r A'@3^fflC0VSI$:t>O)t# 

n.wx^m.\^tz (10 0) MS i mWi^m^^^mz-D 
[0014] 039 ti, ity 7^ nh%^uai(r>^^n 

\ttL^\Z2. BlJ^tZ 1 (0 2 l@5^*Ctg^-r -SH^SffiC^Jto 
[0 0 15] ;i*5. :*:^^CDS1g<D«ii;teJ:tXj!rai:^^ 

n^KO^y 7 < n(r>^-n\z%^is^^m=f' t.%m\k^(OWi 
:7 r-r A'(D^:;^c^^gUp°p7&tges$na^^. %y7< 
:^ I c 3t 2^ ifi^ K <J: ^ SB S <D M :^ c CO us T 62 IS $ n « 

[0016] 039 (De3^^0y-cfi, 7^:7 T-f /x^zTt^se 

[0017] ^-r. (100) ®S \ a^2p{i 

S i Sffi 1 a±{CS i O, JliS a&J^fifc-rs (0 3 
9 (A)) , 2t^hUy^y^:7><(cJ:0. SiO, lK3a 
\zy.v^>^^m^^1^^^^ (03 9 (B) ) . 

[0018] KOH {.H^mWLti U A) i^mWiX 

s i ^« 1 a $s::^i4x*y^>^LT (111) fid®* 

W-r^ Vi^ 2 a ^rJ^egT-S (039 (C)),^^::, V 

i^co^:^cr)S i o, 3 ^ ^\zit^m^^u^it.y^ ^ z^tf 

^^"rS)^i6<D^fis[ (04 0 (A) ) ^f^^T-S. 04 

0 (B) 04 0 (A) (D^'^n^mmx'^^. 
[0 0 19] \^k±.WiSt^<D^^mw.^^WLmi:L(Dmx^ 
^f)^. Vi>^hz:<D^o{z^^iBU^^:^^'z:,S 1 m^i 
a, SiO, M3 a (Z>g^^{^Tli^mb/tS«*^ffi 

[0 0 2 0 ] mi iz. yt^^J^^^.>^^ >^'r^:^isb 

(D^>y^^ >^Ay K 5 <i:^f^*r^ V^2 a O^^glS^ 
2 b<DriM75^^i6{C5i±30^-pT< 04 1 

(A) \tmmmm<D^mm. 04 1 cb) f^04 1 
(A) ^E<D:^[&ifi^^M.rzm'^(Dym2 a(D9ci^^^<K> 

^^m±Vrz^(DX$>^. 8 «^:7 7 7 tJi^ 6 

tkm-^ti^yt^. 6 1 fi^^ePcS. 6 tc:j^fiK$nfc/j<>7^ 
[0 0 2 1 ] c<D^o\z. m2 htfimtb\zu^ vm 
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2 a \z\tisb'^hjtz%y n 7 (DT^fi^^A^ 2 b {::lt-r 
M\zU^. -rtjiio-^. m4 1 (B) \Z7r:Lrz2f)^i^^ < 

[0022] f^2iz. sio, m3 aom^^mK-v^ 
Tt^mmf)^$>^. is&mits I o^ a±:{zrft>ti^ 

COT. ^m^m^iS:T^^^rzib\Z\t. SiO: iI3a 
[0023] Lt&^L. SiO, IKSaH, Xy^yi/-^ 

[0024] 042 ti^mvxyty 7 ^ /-^(om:^ 
\z^mi&^^}s^m-r^m'^(omt&<Dmj::^m^mm't 

4 2 (A) Jc^Tcfc^ {Z, S i mWL 1 
a±tCSiO, •r«lfi£$n/!:DT4 2 a t=37Sr^0ffl 
tr^^>H41a, 4 Zatim-t^mmS i Ot 

(0025] SiO, (Day 4 2 a -p ;t ^ 1^ CO - 
eU«:S4 2 (B) fC^fck^JCS i SKf^^-rS^Ti^ 
^r^. ^(0^, ^4 2 (C) (C^-Tct ^tc, S i mwL 
^X,y^>^LX (1 1 1) ©COfilJM^i^'IDVriSrf^fiJc 

[0 0 2 6] m4 2{zm'rmjtx. ity 7^ nt<Dt^% 

ii. SiO, m41a. 43a OO jp $ CO fa , 2 0 m m 

^^tcj^-s. zL(D^ot^m^^m\zvm^^^'r^tz^(D 

[ 0 0 2 7 ] '^i,Z. S4 3 ^#MUTVSl7&<J^^^n;^c 

xwi^^-^i^^-r^-fsmz-oXi^xm.^-^^. 04 3 

(A) SZ^-t ^o\Z. S i O, 3 a^-^Ts^XzX^XS i 
^Wi 1 a VP 2 a SrJ^^T'So Tfi'J<0 5^ ^ H 
m\z1^^n9^^^m4 1 ^aT^(c;^eifii4^^^J3i4 2 

[ 0 0 2 8 ] ^bX. r3y^tcfcC^i^^^«flg4 2±tC 

;^^(7);^j:ViBi5^^(OnTg(c;5:*K»^«Jli4 2 Srl^^-T 

^ (^^-tt-T) . -^ebT, ^m^'7yYm\zu^%^=f- 
mfii4 3 ^M^m-r^. ccoj^^?^fiic$nfc«t&?s«iit?5t 

S4 3 (B) ^Z^-t^O^Xtb^. 

[ 0 0 2 9] ^^tr. ^rxi§;^^^»jjg4 3<o^®(oftffiyfc 

•^x^srj^^b. mm-:f=7X'^x^m\.x^4z (o 

(Oi:^?^^it<£:f^fi^-rSo bT^^b, c:co:;)^^T(lEI 4 3 

(B) \Z7h-t^O\Z. Vm2 a^\Z^^=^m^4 Xii'^K 
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^tz^. ym\zx^'iLhjtz%^=f'mi^4 x^w^^-t^z. 
t h4^n\zmL<u^^.^f>^$>^. 
[ 0 0 3 0 ] ymizmmm^T-t^trnti^KOji^tsct^f^ 

±r^rzsb\z. s 4 2 icTF-r cfc o (c. mm^^mf^WiV 

s i ^zym^m^-r^^izmm-t^KOHyKmrn^zmts 

[0 0 z \ ] tzt^. KOHi^mm\z^^t\ti.\^i^^m^ 
10 f^^\:.^z.t\x. m4 2<o^^mxmzm,m\.rzti6^ 
[ 0 0 3 2 ] •^cL,\z. m\ cyf^m^^mdii'r^':fjm^v 

X. 1^^¥l-94305 ^^^lSmmW' 1-12 6 6 
0 S^Xm7r^-^nx\^^^^%i^^^. ^g8¥l-943 

0 b^(of^7h^m\x. mtssL^mmt^^xy^y^-r^^ 
nm'Rtvm^m^\zx,v'^y^^^(Dx. vm(o^^ 

20 [ 0 0 3 3 ] 1 - 1 2 6 6 0 8 ^TJl. H ^ X 

v'^y^^'^'i^u^y \iy^t^E(DmwLmmmji:\z^ 
^mM<o^mfAm7^'^tix^'^^ifi. k ^-rx ^>^?^« 
mjimmtm^^. ^<o^^um^mm^\zmvrz'^7.^ 

[ 0 0 3 4] t^mmwmj:^z^r>xmmt^^m^n'om 

^nrzmWi±.\zvmt<D^mmm^mm^<m^iyxm 

mJi^VfUo*S^,-^f)^^^rz^. xy^y^f^\z)A:^xn 

m^^-r z ti)mmx$>^t^E(o!KM.^^t ^. 
30 [0 0 3 5] % 2 ay^m.^^m^'T ^rziib\z. mn<D» 

7^ j^(Dm^\zm^^^^on.^ntfim^^ym^^^^ik. 

[0 0 3 6] 3fe:7 r -f /x<h3t^e^5fi,^>t^fi*I^ci^^$'t3■ 
'5;^c46colt^6<)M35:;5^^^T. 
40 n^iimtLx. #§8¥2-9i8 3^7&t^*« c:n 
s i <oym(o^m(Di^m\z^^yt(D^$it^mm'r^ 
miL^^x$>^. hf)^v. ca:>:^m^zi^{^^x^mj^(Dm 
Mj^tmc^^iz. vmmmxTt^ huz^ 7s hy)mK) ±t)^ 

[0 0 3 7] $e>(r, vm^mmr^^iz. xy^y^ 
m-^x^ tLxm\^^s i Or m^mm-t^iivmo^^m 
mmi)m<y3.o . i^t^zm<r^tmm(omm^m/>^:k^ 
<^^xmm^^^i)mitr^. 
50 [ 0 0 3 8 ] ^rzZ(D:^mxu. vm^m^hfzs im 
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(0039] :iK\Z. 039. !a40, 041, 042, 

04 3 jz^-rt¥5i5<^s^if LT, if? 7^ nt,%m^ 

(0 0 4 0] mzWi^\^fz,^o\z. m^Wi^hivm^ntL lo 

^L. vm\zx^)hhrz^m^^=f'(om^i)mm\zf^ 
^. s i o, mt^^^^mt^L. mmf)m^<u 
^z:iz\z^^yti^^^i^(omit^f^^'rn\t. vmtm 

l^^'S:Z>hz>(omWL±\Zf^0SLir^Ctt)^'^m\z:^^. 
( 0 0 4 1 ] b;5^ 3fe:7 {^Ut>-^vm) hit 

m^^t.it^^^om(o:^>'r^ y^n^y Y<r> zm^m^ 
r^^^tcfi, 'A(o^otji^r:iumm^^c^. sio 
, mrA^(Dm^\z\t. mm±izmmiyrz^iimvz<D s i 

O: ^ 1 0 0 ox:&L±\zmf^.hx:^'y xit-t^xmt)^^ 20 

( 0 0 4 2 ] 4^>5^>r >!J^/^u/ KOfl^j5^ypirXlcfi, 

mmm^i)^'b^\^^mt^^<om^\:i,4 0 timi^±\zu^. 

^(Dtztb. m^^^m^mizTf.yy'^ i^m^:/ 

^\Z. 04 4 tc:^r<t'5tCJ^i^gS4 1 a, 4 2 a, 4 3 

a (D5t^ePfC3j> hP>?::^ h 2 1 J&t^^r^TL* 30 

( 0 0 4 3 ] ^(Dfzib. mf^^\zmi&vrcm^\z^^>5^ 
^ >^nv Y^'fi^i^'t^z.t.'mmmzf^^f^mt^^^. 
c <Dj:ot3,r^m(Dttisb. ^^\^yty r -i /-^titm^^t 
¥i^mi^u-^m(Dit^m&^<o 3m<Dmmmmm\trftsit:> 

( 0 0 4 4] 

$>^\^^\tityr-( /itm^^tit¥mi^^/'^-( 40 
<oit^^ffnt^it^&d\zi^^'r^:^m\zi^i^x. m^^^ 

( 0 0 4 5] fztxiit. ityr^ /'<m'^m<ovm<D3^^ 
m-r^mtK±\z. it^mi^y"/^^ T^moit^^^a^y 

50 
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( 0 0 4 6 ] Cinti. Vrj|^J^^L>^cg^(Da®Jc:^ h 
(0 0 4 7 ] c:<DFp1j|i$:^^-rsfci6i::ti, vj^coi^ia 

(0 0 4 8] m\z. vm^^(Dmmzm^n^^m.'r^ 
ym\zx^ii^h,rzm^mm^m^'r^z.tfimm 

j^m^mcDvmtitm^^tit^^mi^y'/^'iT.^cDyt^ 

>^nv ^<o3m^tSL^^^Ltsm'^\z\t. 'A<oj:vumrz 

( 0 0 4 9 ] ^mm^Tm^^^mmx^tii^^cDx. v 
^<t^co^ss^(7)^^b*i^^LT, s i o, m^^^ 

^i^\zmiS:i^i^^^tf)mi.<t£.^^iPi\z. it^>^>(> 

( 0 0 5 0 ] )k\z. vm9tm(Dmm\z^^it(DRi^^m 
miyxitf^'ft^^^u.mmz^^^xvt. ±gBo<fc^/j:Pni 
momz. vm^^^x^its \mwL±,\zit^m^^^^^ 
'^hjtzmwL^mmm^^mvx^r^^f^^^mz. 
mi)m^mhPk\zvm9cm^^m\zxK^'^^. itt^^^ 

( 0 0 5 1 ] :^^m(D^mt.. mwLJt\zvmti^^^'t^ 

it^m(Dmiktmm^^^m^t^z.Lx^^. 

(0 0 5 2] 

tzmwimm\zit^u^a^m^'r^m^mm^^fi^. 
\i^\tn^ — ->^(otzii^(D'it^ h h ^j^^-r^xg 

iLt>. mi (D^^tLxw-^^mu^^^xm^m^^ 
^WLmm^mojim. ^fz\tf^2 (o^^ti^x^mmu 

( 0 0 5 3 ] 

li^m] ±12^ 1 $>si.wi^2<D^^tcj:nj^, mnm 
^tstitzmwio^mti^^mit^ti^ttisb. m(D^m\zit 

X h^m^Lrzm\zmmm\zid{f^^mmii\z^^Mim 
(0 0 5 4 ] tL:^. m2<D^^xmm^titz^mm^ 



{ 7 ) 

1 1 

[ 0 0 5 5 ] ^tz. z.(Dw^^^m^\tm(D^m^¥iBit 

[ 0 0 5 6 ] 

[ 0 0 5 7 ] :^mmm(o i (o^^Mxit. ;fe:&tc 2 . mm 
tc 1 (o 2m^\zm^'r^^mm^(Dmxxm^7FLxi^ 
^ii^. nmz\t.:ia^^ot^mWi^-j':ri)imm. fe^riiii 

[0058] Ell (A) m-^ 4 0 0 iim<0 (10 
0) ®S i mWL 1 aTfe^. Si ^te 1 a(D^m\Z^M 
{bT 300nm<^SiO, M3a ^^^-t^ m 1 

(B) ) . S i O, m<ORf) JcSiNM^<^ffiLTt)J: 
l^lriT, 7.\i>Zi—^^ >ifxm-^ 2 0 0 nm(D^ 

ismt-^hi^z^7.vm2 i^m^v. 2oot:T^-=^^> 20 
yr-s m 1 (c) ) , 

[0 0 5 9 ] DA 2 2 a"r/1^->/»«Jg 

^^txtz-^T.^ 2 2^mmvxm^nuft'r^ mi 

(D) ) , VX^(73/^^~->tlS 1 (E) (Z^fSOT 
$>^. mi (E) <htimi:a7!)^SfeLrc-7X^5? 

Zi;iX-^7.^ h ^<y©«i@W 1 « 1 3 6 /imT$» 
^, 

[ 0 0 6 0 ] U>?X h(D^#fe>£fT/j:'3 (lai (F) ) . 
t-^hU-JT. hSr-TXi^tcbTA^y :7 r- h'^^b^K^^T 30 
S i O, M 3 a ^X-y ^V^T-S (0 1 (G) ) , X«/ 

^>^^<7) s i o, Ti^^^^^nrc^o^oititi i 3 9 /i 

mT$>^. 2^ h l/S^X h Sr^^-r^ (SI (H) ) . 

[0 0 6 1 ] KOH*fieffibTX-/^>yb. VP2a 
^^J^fijc-r-S (132 (A) ) . Zi(D^mynVX\^^t^\^^i)^. 
S i mWL 1 a co{H'J®*3«i:tXT®tcfe S i O 2M7:)^J^^^ 

2 (B) T$.-2>, 

[ 0 0 6 2] 7^1:43. h U V ^ (OXgTCOii®^ 40 

« 1 a±tc:f^^bT;feL^Tt)J:l^. mmitxm^ 6 um 
(?)SiO« II 3 b^J^fi^b;^ S i ^^^2p{iL. V^2 
a S:?^fi£b;t S i COS i O, li[ 3 a (O^ffifcM^taS (S 
2 (C) ) o 8 0 OICJrJdDl^-r* (02 (D) ) . Z. 
n\Z^O. SiO, M3ai:3 b ^i5^S rcJg^-T 

[ 0 0 6 3 ] mmm^mm lxs i i b (D^m^m 

miyX. Si ^^1 bS:10Mm*-rS®<'r'5 (02 

(E) ) • KOH&fi^fflbTS i 1 b^Xty^>^ 
best's (02 (F) ) . X«;/^>iI/COlS, VmA2 50 
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alfy y ^ 7sU^Xm\^^X^< , '^^Z. "7 v ^ 7.^m^ 

-t^. cz.^xa^xmxm2 (G) {ZTT^-trnm^n 

[ 0 0 6 4] 03 (A) ti, mwL^^m.:f5{^t^^n.rzm 
x$>^. ^T(oxmm.mxuccoy3i^f}^'bM.rcm^mm 
r^. ^m^zn-^ hui^xh 2 1 "6 m 3 

(B) ) . ±ffi;fJ^6mT0 3 (C) \Zfj.^^oU 

[ 0 0 6 5 ] 03 (D) 03 (C) a)D-DftfrDi$r 

{^ijffi;:/^ 6^/i:0T'$>^o 03 (D) Ji^l^tdOl^Ttl. 0 

3 (c) (OD - Dmm^zn^^r^m^m^mmvxmm 

[0066] S^4±trTi51a^l00n 
m. Au53a<&100nmj5S^'r^ (03 (E) ) • 
CCX. 03 (E) X\t. :^m<D-mT'f)^':>rcT i 5 1 
a A u 5 3 a <om:^^Z:t^ hl^-JT. h43 JzCKj^: h U -J 7. 
h±COTi51atAu53a f)^ ^ X ^ IfTX ^ f)^ . 

mf)^mm\zrji^(Dx^mi^rz. 03 (e) x\t. 03 

(C) COD-D^^DSa{;:^T^gP^3'<7)^$:^bTl^^, 
;j>:tCU>?X hS:l^5&-r^ (03 (F) ) . 03 (B) - 
03 (F) (DXm\t. \f^t>^^iJ 7. h:ty t^^ttl^^ 

[0 0 6 7 ] ^fC, y^XvCVD^tCJ: 0^®t3S i 
NM3 c SrJ^fiJcTS (04 (A) ) » /P$tt300nm 

T^^o :k\z. nn^- hui^xh 2 i^m^-r^ (04 

(B) ) . ±mi)^^MsXm4 (C) c7)/ti5'->jc;^j:^ci: 

[0 0 6 8] c:-e,«^^-e^bfcO«!:07&^e.#r/^5pfx 
7^^<i:tt03 (B) -03 (F) xm^^nrcT i 5 1 

a ^ A u 5 3 allC0/Xi57 — VT^-So II^T^b/tO« 
S i Nms c\Z-t>'$^^ h^^-Ji^^m^-f^tzlsbO^Uz^X 
h(D^X$>^. 04 (D) Ji04 (C) ^{SiJS^&^e^fc 

h(Dxs^^. 'A\zs i N^3 c {zA^mir-yfcm. n^bu 

V7. S^^^r^ (04 (E) ) , 
[0069] 05 (A) JiSiNIK3c (^^^t^nfc^ 

^^brii-So:;^!;:, M0^^hUvXS2i^i. 5m 
m^^-T'S (05 (B) ) o 4^ h-^;^^ ^^ffi bTi^^ 
IIS)t$:ff?&:l^. ;&gB^(7):fM- U>?;^ h^rK^^-rs (0 
5 (C) ) , CCT. 4^ h Ui^;^ h(Oj^E(3Sit3^j:;^rpI 

(0070]T151;fecfc£/Pt5 2^M^r^ (0 5 

(D) ) . T i <i: P t «±®JC^3t$n-5, iP^ttT i 
*«100nm. Pt75^30nm-e$)'So^(::;^hU'v;^ 
h 2 1 Srl^^T^ (0 5 (E) ) o h U- v h 2 1 (D 
±OT i chP t «^5^$nS;&^ 1^m<r>S i NM3 c O 
±(DT i 5 1 i:P t 5 2{1J§IS. CCOmSHSICOXgT 
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[0071] 136 (A) ms (E) (DSiNJKSc 

(D) ^T^mmLx . ^^>'f^>^j^vV(DB^-^m 

3^ h U v;^ h 2 ncTt 2 1 g ^rMtt-S (0 6 (B) ) . 
[ 0 0 7 2 ] '^\Z. T i 5 1 i: P t 5 2 LT^ 

53$:;»t'y+-r'6 (136 (C) ) . ^53CO/?$ti2a 

[ 0 0 7 3 ] 3^ h v;^ h 2 1 

OTiSl, Pt52. ^53 <£:X .y 5">^-reo ^ 
Ti, P t *Ctt:'^TX'v^>i/ii^7)^iit><0-r. ^ 5 3 

<7)gB5^o;5^^^-re:«h7&^T#s (136 (D) ) . 

[ 0 0 7 4 ] C<Dt^^. Ti51<i:Pt52tAu53 

'V\t.lLmm.m(Dtztbb 1 s 5 2, 5 3 ^ISgiJ LT^tw^ 

5 2, 5 3 5 Tf^^^itS. ^ 6 t3 , cn^T^Ti 
51. Pt52, Au53 CDiiJ^ ^5S^bTiri;fe7&«, gl 
7 (A) Jl^T-rti^CW'?>;/ K 5 T^r. 
[ 0 0 7 5 ] 137 (A) S6 (D) ^-COXg^i^ 

i^M^m-r^ (^7 (B) ) , -if-h'^T.^^m^^xm^ 

U^U^V. h h 2 1 $r3^^UT&^^CD3^ h 

h€:^^rs (® 7 (C) ) . ^ hUv?;^ h 2 1 
€:V;:^^{lUTniyy r-H^^bTK^S^TS i c 
<h S i O, m 3 b . 3 a S:X-/ ^>^-r^ (g! 7 
(D) ) , 

[ 0 0 7 6 ] z,n\z^K>vm2 SLt^u^-r^. 

X h 2 1 €:l^5feUTlgl 8 (A) (D ^ o U^^^WLt^m^ 
$n^. 3f^>xw' h* 5 ^^Jffl bT>t#gI5iPp^^ 

^L, V3I 2 a r -f A'cO{i®^86^fT^cJ:'9 (^8 
(B) ) . 

[0077] 138 (B) 138 (A) ^ E :^ r^H 75^ ^ 
^fcHT^-S, 08 (A) , 08 (B) {c43liT, 6J^ 

[0 0 7 8] i^mm,mi\z^^t. vmz ^i^mt^m 

^ 1 a±Hvi^ >^A^y \^t^^^n^--y^'t^ 
mz. vm\zm.f^-^nxmimf)^wm.\z'fi.'DX\^^^r:iisb. 
it^hU-J7.h^i^—\zm^'r^:i^ii<'^^^. "ta^Tz 
^^y^ ^ >^ny Y^fs.EiD^m^'&immzm^r^ 

[ 0 0 7 9 ] 08 (B) ^ZTF.'tXo^Z. Vm\t^U^<D 

T\z^xm^hx^^^^nx^y) . vmnt^ii^^y'f^ 
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[ 0 0 8 0] 3fv hiJ^-f vf- H<hLT®iIX)i<D||[$>>^5 ju 

4 0 j[i mJ^±T$>':>fefc46. ^ ^>^i ^ 4 0 % I^A 
[ 0 0 8 1 ] rntcML. ±^(DS^4 

fflL/tr<h(-ci:oT. y 7 ^ nt.it^v^^'^-'^^mm 

7:>W 2 %^Tlfil±b^::o 
[ 0 0 8 2 ] Vr^J^fiJcfflCD^X^ (C^fflr^ S i O, m 
3 a ^ 3 0 0 nm^Tli< LfccOT, «|S <h ^ ^ coJt^O 
i^lWjj|7!)t||31$nfco -:3^, S i O, M3 a±OS i 
0,M 3 bS: 6 //micb, d 0± tcSEJI/^ — > 5 b 
iSttfcCOT, S i O: 3 a fcttc^^^{wit-tT§im^ 
StJ^M /2 ORTtCfSigt^n, i^Mi^if^;0^pT^<hrj:o 

[ 0 0 8 3] V«2 a(D±tC?gfi£L;tSI^^*:lK3 a <h 3 

^"^t^it^vm 2 aCDX»v v^-^S i ^« 1 a ±0(4®^ 
:b -a: T - ^7 - X J U - T ^ i^j: 6 V ^ ^ t> it $ t* -5 

[ 0 0 8 4] *l|j6fi^tc«^$;^ci^7&^ ^yy'^yify^ 

^zitf)^'^mx^^. ^Ac. ^Mi5^-rT^> hVcCif^n 
-7^^ >yr^ €>tcl^i^^c«^[1#fi7&^r^±•r'&- 
3o [0 0 8 5] ;k\z. vm^mmo^^uoy^izm^-r^ 
mmm2\z'D\^\x. 09. mi 0 ^mmLxm,m-T^. 
mmm iTusio, a bcDTo^vm^s i m 
WL4<D)^f)^(E>i^^xi^^i.x\^^rcf)^. mmm2x\tmwL 
<o^^m<o^\zvm2 a^m^t^. 
[ 0 0 8 6 ] z,n\t.mmm I \zi6n^mi (d) {z^-t 
xgT, ^ uh.2 2 aL <Dn^ — >i)^^^uo:>^\zj^^'^ 

ntL'^7.!7^^m'r^z.ii\z^^x%'^^n^. ^t\z 
mmm i t.\t,Wit;,^^^^^.L-\z:i^m:mm(DWit'x,m^ 

I5^?^-r 0 9 > 0 1 0 tC^LTl^>iV^gI54i'flDX^«, 

[0 0 8 7 ] ^^(C/l^ hW'vy^ h^^^b, 

2 2 (D/t^$'->t^0 9 (A) (r>^o\Zt^ri^ 

->tt09 (B) <D^o\iZt^^. 
[ 0 0 8 8 ] 09 (B) <D^otLVm2 aii^m^^tltz. 
S i mm. 1 a <i: S i O, M3 h f)^m^^ ntz{^<D S i ^ 
Wi 1 bS:ft!iO^*3-l±^ (0 9 (C) ) . S i S« 1 b S: 
W^<hX-/5">i/-^|^5feL^*)(O:**0 9 (D) T^-S. 
50 [0 0 8 9 ] 010 (A) ttc:(OSteOfiW0T^'5. 
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m^-t^. c<DjLmmTm(DmwLWjmm^mi 0 (b) 

[ 0 0 9 0 ] m'ik^zm 10 (o tcTK-ri^F tc«^oT^ 
mr^t. mmmiTfi^0SiLrcms (a) (c^-r^is<h 

[0 0 9 1 ] mmm2<D:^mi)mmm i tc^urefen^ 
tirz(D[t. mmm i 2 (f) (c^-r =3 > 1 b $r 

(0 0 9 2 ] $etC, 010 (C) \Z7ikl.rcVm<0 9c1^ 

x*±\zmit^yt^mj^(of^.^n^mm±t^^^mh$> 

[ 0 0 9 3 ] 'A\z. vm^^-r^mu(D^m\z^ y 
^cD I c^m^-r^nmm 3<£:iaii-'iai4 ^#8^ 
LTUjqg-r^. *iijg«Rjn, mmmi:t^^u^mm2{z 
ii^^x^^\zm^^nrc9&o^t>'tt^nfts i mm 1 b 
(D—^^mL. ^icommiz^ y i^ij y <o I c 6 \> 

CO 0 9 4 ] ts^b^z. :^mmmx*\t. ic±tciti^^^ 

>5^^ >i^^^;tie)©/i<>X'< >^nv 5 b t>?^fiS; 

CO 0 9 5] ;^c*5, Z.Z.X\%U^m 1 43J:Ot|l2fg0iJ 2 
H ^/j: ^ §15^ ^ 4> ^^SSM O Xig SiHj -r ^ , 
EI 1 1 --gi 1 4 t::^LTi^;^CigB^^(OXgli, l 
*5J:yf^Jfi^2 izPieiTd^^. 

C0096]EI11 (A)H, llJfi^ 1 tC*5frtS@ 2 

(D) i:l^*iT^O. Vf?|2af^#Si 1 a <D±tC 
S iO, M3b^^#S i Sfe 1 b ^ftS 0 ^:b1tAcfe<OT 
*^ifi^JTtiS i O, ma b<DiP$(i3 MinT?* 
SfiO'&t)1ir/t S i ««S:iP$7&t|^ 1 0 //m(C 
?^cC^^1?0f^-rs (^1 1 (B) ) , 

C0097]:;^tc. Si^lb ^?^-r:t46Jc. C P - 8 
tP^t^n^Xty (H F : HNO, :CH, CO 

OH: I, = lml : 5ml :2inl :9. 6mg) S: 
^fflU. S i 7:itX^yf^>i5^-e^T^5&$n^mftrx-/5^ 
>^<£:ff ^o>:!:S i © 1 bcOiP^tiS //mT 

CiniU^Jl^Jfi^ 1 tC^fettSig 1 (A) t^^m2 

(G) ^Tcox^ ti^ii-e^^. -eoj^m?§6n}ts« 
t^m \ 1 (c) -c*^. ci(DS=K;&^^m-?-^^iHiKfflS 
<S4<h;^'g). 

C0098] H12 (A) tt, gill (C) ^m^t^^ 

M.rz^<Dx^^. ^A<Dj:mx\t. Mo-ttoit^n. mm 
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it^tifzS i 1 b(Dz)t> I C^fl^^-rsgi55^ 
i^^(DS i lb^^hUvy^7-<^:X^v^>^^fCcfcO 
^5fe-r* (0 12 (B) ) . 
C0099]ii#(DSi-l C(D^aiz7.^^mLX 1 
C 6 b ^m^H-r^ mi 2 (O ) . :;^^tcIC6b_h 

\z. mmmi tmm(Dxmxwim/^^)\<shtn'>>^^ 
y^nv K 5 d ^j^^-r^ (012 (d) ) . -eLT$ 

^(CJj^KU'f/Xh2 1^^^-r'2) (012 (D) ) , 
[0100] lCg!55^^;rxhUx;^h21 T^giUTV 

10 ^»2 a «:®ai$1i-'5g|55J^c^ S iNMSctS iO, M3 
a, 3 b^rl^^T^ (01 2 (E) ) . ^hU>^Xh=& 
I^^LT013 (A) \Z^.'^Wm.i^'^^'t^. CZX. 
013 (B) 013 (A) £0^L;t Eco;^rpi^€) 
M.rz'b<DX$>^. 

CO 1 0 11 ;tc*5. 0 1 4 tz^fcfc-^J::, ^^fiCSeffl 
C04^>x-< >^^/Vy H^S i O: ±tCJ^fiJcL. -eco^:^ 
(0 1 4 Tli^fiiJ) S i - I C^SEg-rSct^^^tl^ljt 

tvxh^i^. Uii. 0 1 4-e«/i^> Kra^^ 

5 c 0 1 4T5«^^a5a6^/^> 

20 >^-r^fc«)CD/^';/ 5 e f^^^^gPS 6 I C 6 

b ^^^■r-&:t«)<^/1^:/ 5 f H^gPlElgS'^/^^;/^- 

CO 1 0 2] ^JS^J3 fC*3l^TH, S i - I C 6 

mftLrz<Dx^\^mitf)^'^m\zu^. s i - i c^r^f^-r 
m\^^vm<DU\.^. m'Mo \ c(omm\zm\^^^ti^ 

ZfO±i7.f)^^m\ZU^^^h$>^. S i O, iifCJg^L 

30 c 6 bJcit^3K>x>f vij/r^^i^fcti. mm\zj^:&m 

[0103] TiSimWi 1 a V ?g J[JD X jg L S i ^ 
iS^^b, ±(S»J^ffi 1 h{Z\t I CtC^ji/^jiS i S&^iS^ffi 

r^t\,^^rzmT\zmm(Ds itJ^n^mm-r^^iz^zj: 

C 0 1 0 4 ] t^i^\ 0 13 (;:;feiiT. ±fflys« l h\z 

(1 1 0) ®<os i^wL^mm-r^^i. szj^i^xy^v 

40 mm^i h\zm<D^mm^m. rzt^\tG a a s-^ i n 

y y ^ ^zyt^mta^m'^r^m^-^mf^ c o ^x 

[0 10 5] 'Aiz. :^^m(Dmmm4\zx^mm^^^ 
t^n^mmhrzytm^^<omm:^m^m I 5-01 
^rnvx^m-t^. *-r. 02 (o ic^'r^«4*^ 

mmi i:mm(D:^mxi^m'r^o z.z.x. s\Oi ms 

a commit SOOnm, SiO, ms b<Dm^\tS u 
m, Vm2 a.<omU(Dmtl 4 4 . 6umX$S>^. 
50 [0 10 6] Vm2 a\Z^ y y 2 b umCD^y r 



( 
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<D^'L^<Dm^\,t6 um-VSb^. Ui^. mi 2 (G) Tfi 
[0107] :k\Z. m2 (G) tC^-rS1S4 2 ®CD^ 

mi^^f-^m4 1,42 ^m^-t^ mi 5 (a) ) . 

A) ^i^fflt, ^^icnx tr >=)-x>f >^<&<^ffl L 

>io W^ii5 5J^^*;t3|sf 4 1 , 4 2(Dm^\tmy3th2 um 

[0108] mim^z s i o, ms c ^mi^v. h u v 
^^?:7w'{c:<fcos io, wkz c<Dn^->^%mt^n(D 
n^->tni^(oj^^->\zts,^^o\zmi:'t^ mi 

5(B)).SiO, J^3c ^VX^I' bT^^T'^X 

Tc^&K^rj^fijcr s (0 15 (c) ) . mm.'m^Tmn 

4 2fi3fe«i«^?S<0 3 7T^-&. 

[oio9]:;^f3. siOzi^sc ^i^^bfc^. ±{ay 

(D) ) . 

[ 0 1 1 0 ] :^{::, S i M 3 d ^f^fi£L, 

h'jy^^:7-<jcj:osio, MSd^sie (a) <d 

^LT^j^gSCDi^®^|^^-r;5(h^tC, S i o, msb 

(la 1 6 (B) ) • 
1 0 1 1 1 ] ^^tc, s i o, MS d ^w^vit^. nv 

>'T-K^^TS iO, M3 b^^^bTV^2 a S:® 

ui^-ii-^ (lai 6 (c) ) o ^±cDx^-cv?pif>r^(DS 

« ± { :t «l iii T ^ ^ ^ n ^ . 

CO 1 1 2] ±iacOXST3te^^K^f^M'r4<h. i«5^ 

I c ^ « iBS ^ ^ ^ *t A D ^1 <h .t> 3^ ^ • 

[0 113] :*:^JgMJ3*3l^TH. Vf^^?^fi^L;tS i 
mWL±.\Z. S i O, l^€:^r^teCDS i ^S^S i O, 

CO 1 1 4] 4s:^ig0iJ(DJi£;ffii:LT, 0 17 (A) \Z^ 
t^o\Z. ^^i^K=£J^fi£-rSS«4 (OS i O. ±JCJt 
^^(^^^^ I C ^2K>5^^ vd^^-r-s/ta&o^^ >5^-< > 

7 (B) . 017 (c) \z^t^o\z. m:mm4iimmi 
(D:^m'r^z.(om^4(o±,\zmm^^^mwi^^m^'rh 
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CO 1 1 5] z.<D^ot^^m't^m{^^m^{z. f&ia(D/\ 

CO 1 1 6] tztzx.. ^.(Dyjm'v^m^f^^^^t'j D.- 
;u^f^is-rs*i'&(cfi. m^^nm^'ik\zvm±.(os \ o 

, JK3 b ^X*;;^>ii/-r*B$fC:, 3}<> x > /I *y K 5 
a :feJ:C/iE^/^^$'-> 5 b(7)TC0SiO, M3b<&^gi 
T'5£^S:^^fe^- "to^tzub. mil (B) {c^Tct-plC 
10 7JU5±-^>-U 3 >^{t:lM^C0^^M4 S^m^LX^ 

[0 1 1 7] Mf^S^tCfrl. S iO, ]^3bco±(::?|ftCV 
DTS i ^itm (lOOnm) <£:fl^fiJcU, 017 (B) 
(C^-r 4 5 (OgP^CO^S i ^{bM^SILT, teOSiS^CO 

s i ^itm^^^r^. 

[0 118] :i<DS i ^itmcD^^z^^y^"^ y^/'^y \^ 
5 a^ia^/X5^-> 5 b ^^^fiKbrya-trX-r^ a:. 0 

17 (c) (Dum-v^yf^f >^/^y \^ s a-pmm/^^ 
-> 5 b(7)T©s i m^^mr^ e: tT&^T^^, 

20 ( 0 1 1 9 ] :;^tc. :^^BMa)mmm 5 J:^ S i O: ^ 

is^ffl bfc^^i^gscoMii::)^?^ <&0 1 8 , mi 9 ^mmiy 
TUi^-rs. ^-r, 02 (G) iz^'rmm4^^mmi 
tm^(D:^m'Ci¥^'r^. cc-c. s i o, acorn 

$M0. 3 /xm, S i O: MS bC0JP$t^2. 7 urn. 
Vft 2 a COfslPCDiIisJi 1 3 2 M mT^-Sc Vr^2afC^ 
^ 1 2 5 unKD^y /-^^Ittbjl^tSt. S« 1 

a co^®;5^ ^^fc^:7 y-f A* C0 1^ /Deo « 1 5 /x mT 
$>^o ;^cC^3, 02 (G) T\tmW.4<Dl^f)^^^^'CVm 

^m^Lfcf)^. mmm2<D^o\zvm\tm^'c±^xh 

30 cfc^.^. 

[0120] 02 (G) Jc?K-rg^4 tC 2^<0S 

iO, M41ai42a ^m^T^ (0 18 (A) ) . 
S i O, (Dmm\Z\t7./^y ^m^^mL. ^ Ltz 

h<D^:ff^7sit-r^rztt>\zi 0 0 ox:xf^Mm'r^. s 

i O, M41a, 4 2 a(Dm^\tm:^ th S umX$> 
4 2 a JCtiG e <£:mJ[ja LTStff^^iSJ < UTV^^o 
[0121] ^m\Z U S i 1^ 3 c b . h U V 

^?^^7^(C,t03}?USiK3c <0A^->€r3te^J«^K(0 
/i:$'->^f^tM<0Ai$^->(c;^ecJ:'9 Jdjbnxf'S (0 i 
40 8 (B) ) . 4^ us iM3c$T7.^tc:LT'J7^5^^ 
y • <3f >hf-A • Xty^>i5^ (R I E) ^SrfflliT. 
S i O, m4 2 a^Jiy^y^V. ^ ikytmt^^^m^ 
(018(C)). Si O, M42a ii^^iSK(0 

C01221^{C, >I^USiJK3c ±{l!l 
<0^^-y H®t LTS i O, ^ K 4 3 a ^ 

J^fi^f-So n y 4 2 a cO±C0>r — /\*— ^ ^ «y K 4 3 a CO 
JP^till/im, Z3 TC0±gI5i^^li 1 9 /[i mT^j-S (0 
1 9 (A) ) . 

50 CO 1 2 3] ^®(C;J?U S iM3 dSJ^fiKU", 4^ 
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hO'J Cf^y ^ [Z^OTf.O S iM3d 19 ( B ) (D 

-A . Xy^>{/ (R I E) ^$rfflUTi^ffi*Jgfi£-r 

^CDi:#, SiO, M3b=t)X^;/^>yL. SiS 
<S^®m^-ti-^ (lai 9 (C) ) o l^±C0X@TV?tM 

[0124] ±HEcDXi@Ts i o, ^mf^n^f^^-r^ 

mm<D^i^v m^^f^r^> c tf}^-^mtu 

[0 12 5] n^t^mmm^X'lt. Vif ^®-pTl^yc¥^S 

(D^^mv. vm<D^mm^\zyty 7 ^ /"^^mxL. v 
[0126] mmm e coi^x, 020 ^^mLxmm 

-t^. SiO, m3. V^2 a ^iiA)hVU :3 >S:(S 1 

a\t. mmm I tm^o^z^f^^m^^^xi^m-r^. tztc 

vm\^yty 7 ^ j^^^±izi^mxt ^^mhi.. v 
m±<Ds i o, 3 tt^<Dx®Tt>i^^b3a:i^. /\->:/ 

6 1 a bT3i^>x^ >^/^ H 5 JitC3^ h ^-r :t 

- K (PD) 6 a $::7 U T'^-^ >t'^ >y-r^). 
^^hy-i^- \^ Q a\t. 3t®JRm^6 2a. 6 3a 

43i:t;fl/>X6 4 a $:frs. ^ffi 6 3 a HmoS 9 -f A' 

8 1 a «I J:-:3TiBJI8 2 a (C^j^-T*, /'t K 5 (Omm 
H60/zm, 3tyr^>'N*70it@til2 5/zm, V?i[2 

a <7)^±gecogg PiJiH 12 1um, SiO, M3<^jp$ 
ti3Mm, U>X6 4 aO^itSHS 0 /imT«>S. 
[0127] *||lfS««jT?H. 3}^ >5^^ >^/^^;/ K 5 

fi^-r^igs^, ^^mmi)^w-m.u<Dx^m^i!b^^mm\zrf 
z> cti^^x^ ^tc. mmmi t^m^z. vm<D^<D 

( 0 1 2 8 ] mt^m 7tcoi^T®2 i^mmi^x 
isimr^. m 2 I \z7jk-r^^mi^mi'\t. mmme^z:^^ 
^f^yt^mi^m^<Ds iO:m3a)±jcsii^ib<i:s 
i Oi m3 e ^mmvxi^^^o mmmi <our)^t:>itrc 
s i ^mm-t^i:m\z:t6i^x. mmcDm^^xmmi^rz 
^m^mmit-r^ci^iz^^x. s imi h:h^zj^ 

S i O, M 3 e ^m^-r^. S i Oi M 3 e ±tc«. H 
[0 12 9] 1. S 5 um<D^^X\tS i ^-immx^i^ 

rc6b. yt\ts i mi b ^mm-r^. s i o, m3<Dm^ 

UQ, 24Mm, S i M 1 bcDJl^Jil 0 /xm, SiO 
, IK 3 e (DiP^ 3 AimT^*. JIO^-^, S i O, IK 

^'2^^^LU\^'^m'^\Z\t. S i O, li 3 ^^BSbTt){5I 
^^|Si«;^cii. tSiDlz. SiO, JK3.e <D^$ 
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[0130] :^mmmx\t. ipi^s i mi b(Drctb{Zs 
vm2 a<D±(Dm<Dmw.6^^m/)^:k^ <ui>^mf)^^ 

^, ^fz. Si mWX\Z^^!^m(Dm±\t. S i O, JK 
3 - S i ]^ 1 bcomii(cJ:^SItB/^il:co^^tCcfcoT(g: 
i)^ T # -6 . 

[0131] i^ftg^ifcTfj^^T'S s i m\tmmmf)^^ 

^Lxioo. Lf)^hm^(Dmmy)^^^t<L<Dxnm\^!^< 
Kiitm±m^Bf^'r^cti)^x^^. :^mmmx\t. 

10 1. 5 5 /zniO^tl^T'5SStfi^lhc0fci6, S i O, M 
3(Dm^^ 256nmtL:to 

[ 0 1 3 2 ] ;i):{C. ^JS0iJ 8 IC-^I^T, ^22 <&#B^L 
itL(D? D 6 aOitO iZ. 0x./\iKm(DPD7 6 c ^ 

mm'r^ztx$>^. ^m'^t^'\t\z\fT7.^7 
mmi.. ^K}^t>it\z\t:L7f.:^iym(Dmmm^mm'r 
mm'^j^UA\zra':>xmwiL. vm2 aizyty 7 ^ 

[0 13 3] SiO. WL3f)^;^^iLit^mmmti^vm\zx 

p or K ^r^-r-ss^e c ^aso^^Dit^ciaiT&^pTtg 

[.0 1 3 4] mmm9 iz-oi^^x. m2 s^mmL 

[0 13 5] 5t^g|5S6 6 tVX^^ TsWi^mm-^^ t 
mmxlt. PDTl^-f 6 c i:^^aPiSi6 d(Dfee^t)i3: 

[0 13 6] :k\z. mmm 1 o\z ^^ytmmi^m^^m 

2 4{C7R-rc 2 4 (A) tCiSl^T, 

SiO, M3cr)^®fC/t^hUi/X H^fi^ffl ^7 D 

U'>X9 a ^m0^r^ctx$>^. 

[0137] Si mWL la. SiO, IK 3 . VP 2 a 

40 *C,7.hf>3-'r^ >^XS i O, 1^ 3 CD± h 1/ v 
T.h^M^-T'So ^2 4 (B) iziri^r^^iz. V 

fll2 a<Z)j^B150fi[BJClE^$-li-T, SiO, iK3±(;:7j> 
S'JV^^:7-<{CcfcORJ^<OI/vXhA5'->l 9b^ 

[0138] ;^tc, 20 0 x:{cjbpl^L, i/>?;^ h ^&^fij 

(C) ) o U>X(Dm.^\trztX}f^2S0umX^^. 
-5- 

50 [0 1 3 9] S2 4 (A) (C^-TctafC, V j» 2 
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a C0^?^gI55^(C3t7 7 ^If AT-So ^ ^ D U > 

X9a(Dmyj (0 2 4 (A) TliT:3^) {Z^^^ffuQa 

^m^tj.^m'cm^'t^. ^mme<Dj:o\z. s i o, 

[0 14 0] :^mmm'C\,t. it (12 SO/iirKT^V-f^P 
T It $ n ^ 5t <i: U > XcD3t*a}&« g 1569 td -isc-r 

c t^^-pjmizu-Drzoit. wm2 a^s i Ot ms 
[ 0 1 4 2 1 mmm i itzoi^x, 025 

bTUii^T^o 2ji:#|Jg0iJ<7)i|#m«, 02 5 (A) {ZfRf 
^o\Z. S iO: m3CDa®t::S i (D JL y > ^{^m 

HiffifiRJ 7 trpI^CD::^^^, S i la, S i o, m 
3, S i M 1 b;fe<to:v»l 2 ad>^/cC^S«*2piiST 

2 5 (B) t::^-rJ: o\z. SiJ^lb±<D 
vm2 at^^\z^^'t^i<Lm\zmU:x:y^>^\z^ 0 ^ 

[0143]:;^{C, HF:HNO, :CH, COOH3&^ 

1:2: 1 (Dy.y^>^m^mmUX3:.y'^>^L. \y 
>X9 b SrJ^J^-T'g). CKDS^, 1 3 d (Z)^cogi55^7&« 

ig< x-/^>^$nsfc8&, 02 5 (c) r3^-rj:'5>a: 

[0144] ^^2i0iJtwJ:oTfc> 1 0 t.\^\tn 

S i 1 b <Z)^®fC5^ Mx>?X H^^ffl br U>X€rJ^ 

[0 14 5] ^fiSfiaj i 2 fc:"^iiTS2 6 Sr#^L 

!y K 5 <i:SBII/'^:S' — > 8 2 a S:J^^L, /N'VT'e 1 a <5r 
fie^LT/^y H5fCPD6 a^3l?>7^^ >^L/^^. P 
Df^fr:^^;^^^ 7 l a * :7 r < .'N'H^^fflS^tcBA 0 ^ 

[0146] 1226 (A) JiPD6a$:2}^>5r-< >^^-r 
-SXS, 026 (B) ttP D^^#:^^XS« 7 1 a ^HA 
DOttSI5g, 02 6 (C) fi:7T-f A*7&^0(rfttfc 

[0147] Si S« la. SiOr 1^3, vm2 at^ 
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*D -tt { ; n -7 X ^ r ^ < :^ ^ fie ffl -r ^ . 

HSISch Vr^ 2 a^m^SiO, MS O ^ ^ ^^>t !^ O ii) ^ 

/)^^mhuommxm^m^izrfo cti)^xt^. 

10 [0 1 4 9] ^X±lcmmg2«^-r^<i:, S i O 

i5v7.mWLl 1 a 7-r /N'S^ffiS^tCt^^L. 
PD 6 a U ly T'^-y y.1^>^-< LTt>cfcV^. ;i . 
<0ii^tAPD6 a$:>'U»v:/5^^y:/;J^>5^-< >^-r^iaS5 
CDiaSS:, 7 1 a ^ 7 T-i'/N'S^fflS^tcig 

P D 6 a CD{^ 0 *C'::7X A^^co P D y Ui' 

20 [ 0 1 5 0 ] :;i^tc. ^mm I ^\zr:>\.^x. 0 2 7 

bTij£B^r^» :^^M^Hjcr)#mf^, Mmm 1 2xmm\. 

[.0151] 11 =7 xmwii 2 a<Dvm2 a^mz^^-r 
ifijjatFf^^i^ 9 c tiu>xcofsi'j^:^-ro '^\z. ii 

^xmWLl 2 a\Z. l 2 i:|^^CD:;^^T. PD 6 

a $:4^>x-< >y'r^, VV^ n ^ i5 7.^WL1 2 

a^y n^^mmWi 1 a tcllMfi^J 1 2 i:l^^<D;^?i 
30 -CBAOB-^Ditr^, 

- [0152] U>X9c(DiP$tt. PD 6 a 

6 2a.hU>X9c \Z^^^^^ii^-^t^^o\Z^ 
7^:43, P D 6 a ««U<0^^{C3j^>5^^ >^L/t t>co 

[0 15 3] *IIM0»JJC cJ:^ i:, iS'^xm^? 2 a^^S 
i Oi M 3 (0^5td: >X 9 c cfc-S^^f^ffiCD^^Sr 

ig^JTti#<^(^ P D 6 a L/h;^^ »:7XA4^0PD 

[ 0 1 5 4] mmm 14lCaViT. 028 

bTSi§g-rs. mmme-^mmmi 3x\tYm^m-r^ 

S i g^fC S iO, m^m^Ltzm<DS iS^^rBiSO^ 

fl, S i O, H^rJ^fi^LrcftlitDS i SlScOf^ 0 Jz/^-f U 
^ ;^ ^ X *Mffl-r C «!: -r -5 . 

[ 0 1 5 5] H-StCT i / A u ^^^L^cA-r U 

{;7si5^7.<or i /A u Sr^^D^c® <i:HS^CDM^ V 
50 P^Wr^S i^^l a JCBAO^tJ-frS. BAO^tDlt 
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4 0 0 rtciial^L;^^. 5 0 0 vtomiE^EniraLT 

[0156] ^-(D^, ^^LfcT i / P t ^^5feL, i&r 
D 6 a Sr;}^ >!^-r*. 

[0 15 7] ts.^. ^K^^f)^(D'^. ftS0^>?-li-fc/1< 

U^y ^X:^ 1 0 0 //ml^TlC?W<^^T^ (h. J: 

s<h. ^ififi?*] 6 (D^a^otefc, nmme,\z\t^xwm2 lo 

[0 1 5 8] fiA0^:b-ti-^:^^X7 3 atC-r:t>3^^/0^ 

7 3 a f:: U >X^)t^i^gS^J^fi£"r -5 
d 1 1) pIfiitfdbS. 

[0 15 9] ^SS^iJ 6 -HJg^J 1 4Tti> V?i2 a 20 

ytrnx^i^fci)^. m^{z\tm29 (a) ^z^^^oiz. 

(A) <D^(De = 54. 7 a = 9. 7^-e^^o 
(Dm^^miE't^rct^^zit. 029 (b) coct^tc^:? 

[0 160] ^co:^^fefc<fco. iSlt$n;t5teb*-A 8 CO 
^m^mm\Z}&-:s\f^ctf)^x^. p D(D^yt^(D^^ 

PD\zm^j2,^nx\^^^u>x\zM-r^xiti^mtf^ 30 

[0161] ;k\z. mmm 1 5 »C':?iiT, 030-03 

^zmmrji^\^fi^^ 4 5mm^f^ch\z^^x. ^itt:- 
A it (c-r -6 c t ^ -r s • 

[0162] I§130 LT:*:||JS^jT^ffl'r 

S^fecOiiig:^^^Ui§^r^. fe:&<D®:<>t (10 40 

0) ffi-Cfe^-f >rfy h 1 7&^e. /j^HFT^-Tct ^ Jen 

Amxmmi.rzo:ii/\^mmr^. z::ix. /jmo. 
3 ^T^e. (100) s^^r^ia^'fcfiijcos i s« 

1 a fdUVfll 2 a ^J^^b, (100) 10.3 

m:ty Lrz:^m(os i mm. i c i Mmo^^bM 

3 f ^J^)5g;-r 

[ 0 1 6 3 ] Si 1 a (DViH^^-r-S® <J: S 

i miR 1 c OS i o, M3 f swr-5®&fiIfit)^t)-t^ 
*. fifiO^^^ii-^^, S i Sffi 1 c £ 5 0 AtmcOJP^i 50 
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xmmr^ ms i (a) ) « ^m±\zmitm3 a 

«:fflliTS i S« 1 c O-gP^X-y ^>yT-2> (031 
(B) ) , r<7)X|i(::ck04 5S(7);S|^ffi2z ^mf^t 

-So c(0&#(^-7x^(Dy'^r$'->$:ia 3 1 (c) (c^f. 

CCXS aiiVX^, 3 wti^.T^^'S. 
[0164] Vm2 a ±<DS \ 0^ m3 f ^X,y 

(ms I (D) ) o :;^tr. /p^6 umcDmitm 3 b(D-D 
l^i^cS iS^l b^i£0^t)-ti:^ (l§13 1 (A) ) . 'A 
\Z. S \ Sffi 1 b ^m^-t^ (0 3 2 (B) ) . 

[0 16 5] 7 ^^^{tisbl^ts^izy 7 /^(Di-- 

2 5 0 0 umOitm^ O^&aiJcDgP^OS i O, M 3 h 
^[^^rs. ;rj:43, CICDS. iO, M3hC9j^^H. ^> 

[0 1 6 6] i0ti>x. mmme tmmo:^m^zj:o . p 

D 6 a ^S^±{C3}^>^-< >^-r^o PD6a^7j^>5' 

3 3 {ZTFi-r. 

[0 16 7] :^mmm^z^^^i. ytf)mm\zs:^i^ti^ 

(DX. P D 6 a COfS5^7&t^{hbT t)5tttC7)-rn^l5^±-r 

^ctfi^xt^. 'Aiz. vm(op^u\z^mu^^^mt 
-sd^fCcfc^T, vm<omim^^m,itr^m2<D^w^\z 
oviTisi§^-r^. *-r. mmm i e tt3tiT0 3 4 

(D ( 1 0 0 ) ® S i mm 1 a $r2p<if -5. 

[0168] ^rmmit\z^ommi a<Dm^ I um(D 

CO <t ^ tc: b T ^ ti Ac^fil- ^ omibJK ^ V ?^fi£-r 
[0 16 9] J^<Dma<Dm\t 1 3 9 Mm, :^$H6mm 

x$>^. t^hu-j7sh^m^i.rc'^. mm3o% (mm 

%) (DKOHii^mmXS \mmi^X.y^>if{.X. 0 
3 4 (A) \Z7Fit^'^tLVm2si^m^'^^. Z.:iX. 

mom^tt^ 6 0 iim^r^mv^ti\tmm^\'xm'^mx^':> 

[0 17 0] :k\z. ^(ox^-e^m^i br^fflf 'S;^ 
«i®?{bT/5t$ 1 iiva(K>S i 0,M3 ^J^fiK-r-So 
0 3 4 fCH^«(D — a5O^:£0^ bXV^S, mggJtC 
ti. '^XA^fircOiraX^ff ^^-^o 03 4 (B) \Z^mm 

s i o, 1^6 3 ^mipSu-t^jLm^i^i vtzmWi^fr^t. 

[0 17 1] 'A\Z. ^^{fcC VD^fe*^fflbT3j?U pij 

3 > 1 0 ^mm^^ (0 3 4 (C) ) . s i o, 



25 

C(Om. ^IkiK 3 fi^ U 5> U 3 > 1 0 cfc 0Js!l^(7)T, it 
(A) ) o 

C 0 1 7 2 ] ^«fli^5^^«*4 4 1 . 4 2. 4 3 

• ^ 5^ ^ 'J h (PMMA) $:<S&fflL, xe> 

-r^ ms s (B) ) . 

[0 17 3] :k\z. mm':f^X'73iy^y^Tvm2 a 
HFiiHNO, tCH, COOH^l : 2 : 1 

hx-y 5^>ijf LTi^5fe^'2) m3 5 (c) ) . mmz^ 

[0174] ^^mm\z^\.^T\^. vm^^^ u 5> u zi > 
^mj^-t^m. m^^<D^m(Dmm^i^-izt^ ctt)^ 

[0 17 5] i^^\Z. Vm2 a<D^t^<Dm,f)misb{ZU':> 

Tv^Tt), yty7-(/'<7(D^m^ytm\&m\zj&nn^z 

0 0 ox:w.±<D^m{zmpi^(Dx. s i o, ^^^^^o 
i^ityniiXff, iSfiao^is[i31;i>tff ;5:^Dn§3fe^tfi^gS^ 

[0176] I|jfi0lj 1 7 f3'::>l^T, S 3 6 . 37 

(c) <D^m^^(Dmi:^\z^ ^\zj:yi^x^j^(Dn-^\^y 

[0177] (336 (A) HJS^Jl 6<^|g|3 5 

(A) {Z7r:-rmmtmm(Dh(Dx*$>^o 

tC. I (Dm S (B) ;&^^^7 (A) ^^OXgi: 

[0 1 7 8] ^*liif^i=-4 1, 4 2, 4 3(DXe 

>n--7">< >^^<h®S^y^XvjcJ:'5r3r/1^->4 2 
<7)Xy5^>^rr^^i^l^^J^fi£-rS (03 6 (C) ) . 

^^^^(D)^m^0%tm^^zvm2 a<D±(D^m^mtin 

(0 3 6 (D) ) . 

[0179] ^tc, Vj||«l3CD/}?U'>U3>10*^X«y 
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hXy^>^X^.^ri> (1337 (A) ) . X'y^^> 
hlC«HF<hHNO, <bCHi COOHCD?g^f^ (?g^ 
It 1 : 2 : 1 ) ^^m-r^. '^iZ. if^^^^^y^nvY 
5 t;:^^ h^-r :t- H 6 a ^/J<>7^^ V^^-r-S (0 3 7. 
(B) ) . 

[0 180] :iK\Z. i^- IK\Z^^->xm^^m^-^ ^ m 

3 7 (C) ) . 2 a ic^:7 r -f /\' 7 

X^^i^2^t^^^JT®^-r^ (13 3 7 (D) ) o 

10 a<h^iig^-r^c:<!i7:>^T^'5. 

[0 18 1] *ii2gfifij(Cc>: 0 . itvT^ ntiitm^ik'^t. 

:/hxU^ hPX*y i^xA^X^LT^^ V^^^-Y\>X 

[0182] 1 8 ^03 8 \z7h't. '^i^n^mn.m 

20 f^l^igc4#^4^ ^ <-r^c:<h^^@6<)chUT2 SfiliioDir 

[0183] 0384^(01 l<hl la Jl-fe^ 5 

1 2«-fe^5 y^57^feKtCt*ESnfc^JS»IKv 2 a 

^Ar$'->, 6 a tt>^ hi$^-f 7J^5t:7r'fAT 
[0184] ^T. Viif 2 a U V U n >Tii^6i2i^ 

7t*^, -fe^ a ^y i> 1 \ (D^m^xit^n V :3^nv ^ \^x 

i^sV^y-j^^-y ^Xifsy'f^y'^nv k 5 tiBiH/t:^- 
> 5 b $:J^j5i£L.7t^. HF^HNO, chCH, COOH 
(DW^'^Wl (ri^itl : 2 : 1) ^ b T?t 2 a O CD 

[ 0 1 8 5 ] ^LT, 4^ hy-f :t- H6 a$:4<>^^> 
i5^L, ?i2 atc:77<y>C7 *fid?:>i2it^o /t^^t^, 
1 1 ©j?^ i:gBII/^i5'-> 5 (Dmi^V<\zm2 0 0 ^mH 

40 [0 18 6] ieA±<D<:fc '^{c, ym<jyy^mz 

nv Yif^vm2 2.^^fz.< ^o\z^^^i\x\.^^z.t.. 
ge^S:#14-1' >t;-3^>X/>^ 5 0Q(D*7-ri:7D>^hU'y 

[0 18 7] *iiif60i(jc*5^iTH, ^tetis i ^m,m\. 
50 ;^ hu y:/7<><h-rse:i:(zJ:D, ioghz1Jji±co 
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[0 18 8] u±mmm\zii^'Dx:^^m^m^Lrzf)^. 

[0189] 

fiSi't^^tDTt^ h u u ^"yy ^ m^<o\^±f)^^^{zti.^. 
^(Di^m. vm\zyty7^/'^^\ttb}Lts^:\^^ofSimu:^ 

[0190] mm^z. it-^'f ^ >^nv \^\z%^uEtx^ 
y ij yjj^v^w' > ^y^^oiiSiWU-ismz^ 
^%y T < nh%^^^^. *^iwi3t^i^gSt^#SISi5 

[0 19 1] -^-oi^^, -^m 

[0 192] b:^^t), I C:/o-{r;^i:|^^<7)X@T^X 

)\W{lL'^<D-^W^'h^'^m,\ZU^. ^OJ^^. 

[0 19 3] ^tz. ?ae3l5<7>^l@SYk$refgbfc)fc^jgg^ 
[0 19 4] ifc. ^Jfi^ijl cDJz-^Jc, ^^S5a?!^^3fe:7 

^y 7^ nLyt^^^u^miz<Dmm^^<'c^^h\.^o 
7^ AW ;^ & ^i ^ d <h *t pj^ T ^ , 
[0 19 5] ^ft. mmm2<D^o\z. ytyr^n^m 
^^mm^T^mwL^^u\zo:)?i^i^^'t^m^^mm'^ 

[0 19 6] ^;rc. ^Jg0«J 3 (Del: a tc, ^®CS i O, 
M^WrsaSO^^^-G-S i t S i ^±X^^ik 

-r. s i (^^j^s:?i-r#ifi^$^ffl-rti«, ^^m&>.f)m 
^^n^mtEL^im-mwL±\z^/ u '>^;i^ I c^m^r 

[0 19 7] 3fe^aea (i^^^^^^^is?^^ 

[0 19 8] e:ntc<fcD, mtLxm^oi&m. 
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ibtirzmm:/)mm^it^n^o 
[0 19 9] $«=,tc, i&m<o^hmit'^mm.mm<o^ >y 

^ ^ >y.i}<^b^ < c t(zj:^mm(DMmitm(oi^m 

/'<iiLmi^66mvm^mm-r^miR<omm\zm^'r^z 
ty)^^^\zu^9J}^f)^$>^. 
10 [ 0 2 0 0 ] mt^^^. ^-yy"^ yc/j'^^y \^i)mm-r^ 
is^mj:o^i&wcm^'r^ctf)^'^m\zfj:^rztb. >t^> 
><fnv Y^w^^\.fzmzmm.^^w^^^^^hzif^ 

T €r ^ cfc ^ t:: /j: ^ . 
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